INTRODUCTION
The cooling intensity of nozzles was measured at a laboratory stand [1] , [2] . The results obtained such as heat transfer coefficient and its dependency on the surface temperature enables summarising of the cooling effect of the nozzles. This measuring was conducted only under the laboratory conditions such measuring is sometimes simpler than the measuring in a plant. This paper shows the differences in surface orientation within the experiments conducted. Different position of the surface means different orientation of gravity field. At the top position gravity affects to water velocity. It means an assumption of a higher impact pressure on the testing surface. At the bottom position the effect is the opposite. Lower and higher impact pressure means a lower and higher steam layer on the surface and a change of the cooling intensity. For the testing plate vertically oriented the gravity field influences the direction of water stream and increases the cooling intensity on the bottom roll. All these effects strongly depend on the following parameters: water pressure, distance of nozzles and type of the nozzles; these parameters are the objects of the measuring presented here.
EXPERIMENT
The investigation of hot surface orientation influence on heat transfer was done from the data obtained from the experiments conducted at the laboratory, see Table 1 . The measurements were conducted with a nozzle situated above a plate. There are two sheets on the plate simulating the rolls. The nozzle was sprayed between these two halfrolls. Table 1 shows the experiments measured in three positions -top, side and bottom. These are the positions of the nozzle towards the plate. The experiments were measured with two types of nozzles and two different diameters of the rolls. The first nozzle is an air-mist nozzle with a spraying angle of 90°, which was used with a 210 mm long plate. The gap between the rolls is 39 mm and the roll diameter is 165 mm, see Figure 1 . The nozzle was 190 mm above the surface of the plate and flow rates were 0.284 l/s and 0.379 l/s. The second nozzle is a hydraulic nozzle. It was used with a test plate 350 mm long. The gap between the rolls is 30 mm and the roll diameter is 219.9 mm. This nozzle was used for two distances, 207 and 500 mm, and two flow rates, 0.032 l/s and 0.12 l/s. In Figure 1 there are seven holes for the thermocouples which were placed 4 mm under the surface.
The following Figure 
CALCULATING OF BOUNDARY CONDITIONS
From the measured temperatures time dependent boundary conditions were calculated by the inverse heat conduction problem. These boundary conditions are heat flux, heat transfer coefficient, and surface temperature. For computation, Beck's sequential approach is used [3] . This method uses a sequential estimation of the time varying boundary conditions and future time steps. First, the sum of squares error is computed using f future time steps when the measured temperatures 
RESULTS FROM EXPERIMENTS
From the experiments the data with temperature in the sensors were obtained. Then, these temperatures were used as input for the inverse heat conduction problem and surface temperatures, heat fluxes and heat transfer coefficients were computed. The following Figures 3 and 4 show an example of the computed surface temperatures and heat transfer coefficients (HTC) respectively. 
COMPARISON
Raw results from an inverse calculation were used in the first observation. 3D graph of surface temperature in time and position were created for each experiment. These results show the differences for different surface orientations. These graphs also show homogeneity of the cooling. In vertical orientation of testing we can see the differences between the top and bottom rolls. As the starting temperatures are not the same in all experiments and also for a better comparison HTC vs. surface temperature was observed. The second type of graph used an average HTC in a specific temperature interval and showed cooling intensity along the test plate for different surface orientations. The graphs below presented the results for low pressure in each configuration. For a lower pressure we could expect higher influences caused by the surface orientation.
Air-mist nozzle -190mm distance
An experiment with a 3.2 bar water pressure was conducted. Influences by surface orientation are very low. Only in boundary thermocouples there are quantifiable differences. A slightly shift of the temperature where a fully wetting ability of the surface, i.e. Leidenfrost effect, caused by the surface orientation is presented in Figure 8 . In vertical orientation of the test plate, see thermocouple T1 in Figure 7 , we can see a decreasing cooling intensity. orientation. But the trends described in the graph in Figure 12 are similar and the differences in local points in Figure 13 are probably a kind of a measurement error or the inverse calculation than a higher intensity for the bottom orientation. An experiment with a 0.7 bar water pressure and the highest distance of 500mm was conducted. Results from these experiments were much influenced by the surface orientation. Even under the nozzle axis (thermocouple T4) the results are significantly different. In vertical orientation of the test plate we can see an increasing HTC near the lower roll (thermocouple T7 in Figure 16 ). 
CONCLUSION
The differences among different surface orientations strongly depend on the nozzle distance and the water pressure. For high pressure the differences between top and bottom orientations can be found only in the boundary area close to the roll. In the rest of the plate the results are similar and the differences are close to the errors of the measuring. For low pressure the differences are more significant and can be found even under the nozzle axis. In vertical orientation of the test plate we can see a shift of the cooling intensity close to the bottom roll within the results. This shift can be found even for high pressures.
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